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ABSTRACT 


There has been considerable progress made in fan noise prediction over the past 15 years. 
NASA has conducted and sponsored research that has improved both tone and broadband 
fan noise prediction methods. This presentation highlights progress in these areas with 
emphasis on rotor/stator interaction noise sources. Tone noise predictions are presented 
for an advanced prediction code called “LINFLUX”. Comparisons with data are 
included for individual fan duct modes. There has also been considerable work 
developing new fan broadband noise prediction codes and validation data from wind 
tunnel model tests. Results from several code validation exercises are presented that 
show improvement of predicted sound power levels. A summary is included with 
recommendations for future work. 
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Special thanks to Dr. Edmane Envia for help with presentation material 
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Rotor/Stator (R/S) Interaction Noise Prediction 


co 



www.nasa.gov 



5 E 


9 - 


E 


■o 


03 


VL / (— 

c 


03 : = 


Tone Noise Prediction 
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Engine validation (includes several Honeywell engines) 
“BASS” Code (University of Toledo/NASA) 

Begin integrating tone and broadband prediction methods 
Far field directivity (CDUCT, BIEM) 


Frequency-Domain: LINFLUX Code 
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> Stringent Computational Accuracy Requirements* 

t Acoustic Pressure Perturbations ~0.2% of Background Flow (140 dB = 0.03 psi) 
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Simultaneous prediction of flow field and both near- 
and far-field sound of realistic geometries. 
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Time-Domain: BASS Code 
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2D Benchmark Problem 
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Broadband Noise Prediction 
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Source Diagnostics Tests - unsteady surface pressures, LDV, acoustics 
“BASS” Code 

Emphasis on developing time-dependant measurement methods (PIV) 
Working toward unified prediction methods 
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Ref: Mani. R.. Gliebe. P.R.. and Ho. P.Y.: “Fan Broadband Noise Model Development” 

NASA CR 198457, December 1997. www.nasa.gov 15 


Frequency-Domain: BBN Code 
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Farfield pressure spectra obtained at many microphone positions for several fan tip speeds. 
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3. Predict Noise 
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□ Same as Above with Fan BB Noise Contribution Included 
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Rotor self noise & blockage of inlet radiated stator noise through the fan 
Integration of tone and broadband noise prediction methods 
Source identification methods within the fan stage. 
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